Introduction
Stereogenic ligands in metal complexes can play a number of crucial roles and one that is long investigated is in the generation of chiral reaction spaces for asymmetric catalysis [1, 2, 3] . Although many chiral ligands and complexes result from elegant design and synthetic strategies, the ready availability of enantiopure sugars from the chiral pool makes them attractive candidates for incorporation as stereogenic motifs.
Typically, sugars contain multiple defined and enantiostable stereogenic centres together with less well defined stereochemistries at the anomeric centres. Peripheral sugar moieties as enantiopure substituents on ligands can be used for chiral induction at stereogenic metal centres in appropriate complexes [4] . Sugar functionalities are also of great interest in modifying the physicochemical properties of metal complexes, in particular the multiple hydroxy substiuents can dramatically increase the hydrophilicity of the compound, facilitating the use of such metal complexes in biological applications [ 5 ] . Finally, the introduction of biomotifs allows the use of such complexes for the delivery of unnatural functional properties to target cells or cell components using established biological molecular recognition strategies and offers new strategies for photodynamic therapies when the biomotifs are conjugated with photoactive centres.
The conjugation of luminescent transition metal scaffolds with sugar domains has attracted some recent interest [6] with some focus on cyclometallated iridium (III) complexes [7, 8, 9, 10, 11] bearing . Colour tuning of [Ir(C^N) 2 in the ground state of the complex allows the two levels to be selectively addressed.
Typically, the HOMO is localized on the {Ir(C^N) 2 } domain, whilst the LUMO is localized on the N^N ligand [12] . Thus, the emission energy can be tuned by modification of the C^N or the N^N ligands to modify the HOMO and LUMO energy levels respectively [12] . We have now extended our previous investigations in sugarfunctionalized oligopyridine ligands [4, 13, 14] NMR spectra were recorded on Bruker Avance III-400 (400 MHz) and III-500
(500 MHz) spectrometers. Chemical shifts were referenced to residual solvent peaks with δ(TMS) = 0 ppm. Electrospray ionization mass spectra were measured on a Bruker esquire 3000 plus or a Shimadzu LCMS-2020 instrument and high resolution ESI mass spectra on a Bruker maXis 4G QTOF spectrometer. LC-ESI mass spectrometry was carried out on a combination of Shimadzu (LC) and Bruker AmaZon X instruments.
Absorption spectra were obtained on an Agilent 8453 spectrophotometer and emission spectra on a Shimadzu 5301PC spectrofluorophotometer. Photoluminescence quantum yields were measured on a Hamamatsu absolute PL quantum yield spectrometer C11347 
General Procedure for the Synthesis of Ir(III) Complexes
Chlorido-bridged Ir(III) dimer and N^N ligand were suspended in MeOH (5 mL) and heated at reflux overnight. The suspension was left to cool to room temperature, filtered through Celite®, washed with MeOH and the filtrate was concentrated under reduced pressure. The crude product was purified by column chromatography (SiO 2 , CH 2 Cl 2 -MeOH) to yield the desired product.
[Ir(ppy) 2 {(R)-1}]Cl
[Ir(ppy) 2 
[Ir(ppy) 2 {(S)-1}]Cl
Ligand synthesis
For these proof of concept studies, we selected protected and deprotected sugars in the pentose series as these are both readily accessible and robust. We have previously 
Synthesis of [Ir(ppy) 2 {(S)-1}]Cl, [Ir(ppy) 2 {(R)-1}]Cl, [Ir(ppy) 2 {(S)-3}]Cl and [Ir(ppy) 2 {(R)-3}]Cl
The standard methodology for the preparation of cyclometallated [Ir(C^N) 2 
Synthesis of [Ir{(R)-2} 2 (bpy)]Cl and [Ir{(R)-4} 2 (bpy)]Cl
For the synthesis of complexes with the ribofuranose-functionality appended to the cyclometallating ligand, it was first necessary to prepare the dinuclear complex [Ir{(R)- Fig. 2 
3}]Cl in

Electrochemical properties
The iridium(III) compounds are redox active and their electrochemical behaviour was studied by cyclic voltammetry; propylene carbonate was chosen as solvent to permit use of a common solvent for all compounds. The electrochemical data are summarized in Table 1 , and a representative cyclic voltammogram is shown in Fig. 3 [23] . Each complex undergoes a reversible, ligand-centred reduction process within the solvent window. As expected, the first reduction is at lower potential when the ribofuranose-functionality is attached to the bpy rather than the cyclometallating ligand, consistent with the substituent influencing the LUMO of the complex, which is the electrochemically addressed energy level. 
Absorption and emission spectroscopic properties
The solution absorption spectra of the six [Ir(C^N) 2 (N^N)]Cl complexes are depicted in Figure 5 shows the emission spectra of MeOH solutions of the six complexes and quantum yields and emission lifetimes for both degassed and non-degassed solutions are given in 
Conclusions
In this paper we have described the preparation and characterization of a series of sugar- 
